



/VER  THE  PAST  FEW  YEARS  MUCH  ATTENTION  HAS  BEEN  GIVEN  TO 
CORPUSCULAR  CARRIERS  AS  DELIVERY  VEHICLES  FOR  DRUGS  GENETIC 
MATERIAL  AND  VARIOUS  ANTIGENS  3PECI½CALLY  WORK  IN  THIS 
DIRECTION  IS  AIMED  AT  IMPROVING  THE  EFFECTIVENESS  OF  DRUGS 
AND  AT  LOWERING  THEIR  TOXICITY  DURING  TREATMENT  OF  HUMANS 
AND  ANIMALS  5SE  HAS  BEEN MADE  OF  SUCH  CARRIERS  AS METALLIC 













OF  ITS ANTITUMOR ACTIVITY AS A  THERAPEUTIC MEANS  IN  ITS OWN 
RIGHT  ;=  /F  INTEREST  IN  THIS  CONTEXT  IS  THE  IN¾UENCE  OF 




MALIGNANTTUMOR  THERAPY  4HEY  APPLIED  A  TUMOR  NECROSIS 
FACTOR  TO  THE  SURFACE OF COLLOIDAL PARTICLES AND  INJECTED  THE 
RESULTANT  CONJUGATE  INTO  TUMORAFFECTED  MICE  4HEY  FOUND 
THAT THE CONJUGATE WAS LESS TOXIC AND MORE EFFECTIVE THAN THE 
NATIVE  FACTOR  ALTHOUGH  THE  GOLDNANOPARTICLECONJUGATED 
FACTOR HAD BEEN ADMINISTERED AT A LOWER DOSE




MACROPHAGES  AND  IN¾UENCES  LYMPHOCYTE  FUNCTIONING  THIS 
FACT  POSSIBLY  DETERMINES  THE  IMMUNOMODULATING  EFFECT  OF 
#'  4HE  MOST  INTERESTING  ASPECT  OF  MANIFESTATION  OF 
IMMUNOGENIC  PROPERTIES  BY  A  HAPTEN  AFTER  IMMOBILIZATION 
ON  #'  IS  THAT  GOLD  NANOPARTICLES  SERVE  AS  BOTH  A  CARRIER 
AND AN ADJUVANT  IE THEY SOMEHOW PRESENT THE HAPTEN TO 
4  CELLS  3EVERAL  AUTHORS  REPORTED  ON  RESPONSES  OF  +UPFFER 
CELLS  ;=  AND  PERITONEAL  MACROPHAGES  ;  =  DURING 
INTERACTION  WITH  GOLD  NANOPARTICLES  6ALLHOV  ET  AL  ;= 
DISCUSSED THE IN¾UENCE OF DENDRITIC CELLS ON THE FORMATION OF 
AN  IMMUNE  RESPONSE  UPON  ADMINISTRATION  OF  AN  ANTIGEN 
CONJUGATED  TO  GOLD  NANOPARTICLES  4HOSE  AUTHORS  ALSO 
NOTED  THAT  THE  USE  OF  NANOPARTICLES  IN  MEDICAL  PRACTICE 
REQUIRES  MAKING  SURE  THAT  THEIR  SURFACE  IS  FREE  FROM 
LIPOPOLYSACCHARIDES (OWEVER ALL THESE RESULTS DO NOT PROVIDE 
A  ½NAL  ANSWER  ON  THE  MECHANISM  UNDERLYING  THE 



















































BY  DIMETHYLSULFOXIDE  $-3/	  EXTRACTION  WAS  USED  AS  A 
COMPLETE  ANTIGEN  4HE  $-3/  ANTIGEN  WAS  OBTAINED  AS 
FOLLOWS  !  H  MICROBIAL  SUSPENSION  THE  CELLS  HAD  BEEN 
GROWN OVERNIGHT IN A NUTRIENT BROTH ON A THERMOSTATED SHAKER 
; REV MIN= AT #	 WAS CENTRIFUGED ½VE TO SIX TIMES AT 




OCCASIONAL  SHAKING  !FTER  THAT  THE  CELLS WERE  HARVESTED  BY 




PER    G  OF  BACTERIA  AND WERE  SHAKEN  AT  #  FOR   MIN 
4HEN THE CELLS WERE SEPARATED BY CENTRIFUGATION AT  G 




TO  &RENS  ;=  "RIE¾Y  #'  PARTICLES  WERE  PREPARED  BY  THE 
REDUCTION  OF  TETRACHLOROAURIC  ACID  WITH  SODIUM  CITRATE  ! 
ML  PORTION  OF    AQUEOUS  TETRACHLOROAURIC  ACID 
WAS HEATED ON A MAGNETIC STIRRER IN AN %RLENMEYER ¾ASK ½TTED 
WITH  A  WATERCOOLED  RE¾UX  TUBE  4HIS  WAS  FOLLOWED  BY  THE 
ADDITION OF  ML OF  AQUEOUS SODIUM CITRATE TO THE ¾ASK 




ANTIPARASITIC  DRUG  IVERMECTIN  CONJUGATED  TO  #'  AS  A  LOW
MOLECULARWEIGHT ANTIGEN HAPTEN	
2AT PERITONEAL MACROPHAGES WERE ISOLATED CONVENTIONALLY 
;=  !FTER  ISOLATION  THE  RESULTANT  CELL  SUSPENSION  WAS 
TRANSFERRED  AT  L PER  TUBE  ;X CELLS PER SAMPLE=	  TO 
MICROTUBES CONTAINING
     L  OF  NUTRIENT  MEDIUM  AND    L  OF  #'    NM 
PARTICLE SIZE	
    L OF NUTRIENT MEDIUM AND  L OF IVERMECTIN¯#' 
CONJUGATE    G  IVERMECTIN  CONCENTRATION    NM 
PARTICLE SIZE	




#ELL  INCUBATION  WITH  THE  PREPARATIONS  WAS  DONE  AT  # 
FOR  H
4HE SAME PROCEDURE WAS FOLLOWED IN AN IN VITRO EXPERIMENT 
TO  STUDY  THE EFFECT OF #' CONJUGATES OF  THE OTHER ANTIGEN 
$-3/ ON THE PERITONEAL MACROPHAGES
)N  THE  IN  VIVO  EXPERIMENTS  NINE MICE WERE DIVIDED  INTO 
THREE GROUPS  THREE ANIMALS PER GROUP	 4HE GROUP  MICE 
WERE  INJECTED WITH  THE  #'¯ANTIGEN  COMPLEX  4HE  GROUP   
MICE  RECEIVED  THE  ANTIGEN  AT  THE  SAME  CONCENTRATION  AS 
USED FOR THE GROUP  MICE	 DILUTED WITH DISTILLED WATER 4HE 
GROUP  MICE SERVED AS CONTROLS 4HE ANTIGEN WAS ADMINISTERED 
INTRAPERITONEALLY  AT    G    L  #'¯ANTIGEN  CONJUGATE	 
PER ANIMAL AND THE MICE HAD BEEN WEIGHED BEFORE INJECTION 
 G MOUSE WEIGHT	 ! WEEK LATER THE MICE IN ALL THE GROUPS 
WERE  IMMUNIZED AGAIN WITH  THE  SAME ANTIGEN USED AT  THE 
SAME  DOSE  AND  AFTER  AN  ADDITIONAL    DAYS  PERITONEAL 
MACROPHAGES WERE ISOLATED
0ERITONEAL  CELLS  WERE  DILUTED  TO  X  CELLS  ,  WITH  THE 
CULTURE MEDIUM  BY  USING  AN  !RCUS  HEMATOLOGICAL  ANALYZER 
$IATRON !USTRIA	 ! COUNT WAS MADE OF THE TOTAL NUMBER OF 
LEUKOCYTES  PRESENT  IN  A  SAMPLE  2ESPIRATORY  ACTIVITY  WAS 
MEASURED CONVENTIONALLY ;= THE -44 TEST	 $EHYDROGENASE 
ACTIVITY WAS DETERMINED BY REDUCTION OF THE -44 SALT TO THE 







CELLS  WERE  CULTURED  WITH  THE  $-3/ANTIGEN¯#'  CONJUGATE 
AND  WITH  #'  ITSELF  &IG  	  )N  THE  CELLS  CULTURED  WITH  AND 
WITHOUT CONTROL	 THE ANTIGEN ALONE THE AMOUNTS OF REDUCED 
FORMAZAN WERE MUCH SMALLER
4HE  IVERMECTIN¯#'  INTERACTION  LED  TO  SIMILAR  RESULTS 
&IG 	 7HEN THE CELLS INTERACTED WITH #' THE CONCENTRATION 
OF  REDUCED  FORMAZAN  WAS  ALMOST  TWO  TIMES  HIGHER 
THAN  THE  CONTROL  VALUE  "OTH  IVERMECTIN  AND 
DIMETHYLACETAMIDE SUPPRESSED CELLULAR RESPIRATION (OWEVER 
#'  COMPLEXED  WITH  IVERMECTIN  APPRECIABLY  DECREASED  THE 
TOXIC EFFECT





4HESE  RESULTS  SHOW  THAT  THE  IVERMECTIN¯#'  CONJUGATE 
ENHANCED MITOCHONDRIAL  ACTIVITY  !DDITIONALLY  #'  ITSELF WAS 
FOUND  TO  INCREASE  CELLULAR  MITOCHONDRIAL  ACTIVITY  4HESE 

















"(+  BABY  HAMSTER  KIDNEY	  AND  (EP'  HUMAN 
HEPATOCELLULAR  LIVER  CARCINOMA	  AND  SHOWED  THAT  GOLD WAS 
TOXIC  ONLY  TO  LINE  !  AND  FOUND  A  RELATIONSHIP  BETWEEN 
TOXICITY AND #'PARTICLE SIZE NOTE THAT THE CELL VIABILITY AFTER 








































































































































TEST	  +HAN  ET  AL  ;=  WORKING  WITH  (E,A  CELLS  FOUND  NO 
TOXICITY OF #'
/UR  DATA  SHOW  THAT  #'  IS  NOT  TOXIC  TO  THE  PHAGOCYTIC 
PERITONEAL CELLS AND THAT  IT EVEN ALLEVIATES THE EFFECT OF THE 
TOXIC  ANTIGEN  CONJUGATED  TO  #'  4HE  PENETRATION  OF  GOLD 
INTO  AND  ITS  ACCUMULATION  IN  PERITONEAL  CELLS  HAS  IN 
PARTICULAR  BEEN  CON½RMED  BY  3HUKLA  ET  AL  ;=  AND  BY 
0RISTENSKY ET AL ;=
)N  CONCLUSION  WE  NOTE  THAT  CONSIDERING  THE  EFFECTS  OF 
ACTIVE  INTERACTION  OF  #' WITH  CELLS  OF  THE  IMMUNE  SYSTEM 
FOUND  BY  US  PREVIOUSLY  AND  CON½RMED  IN  THIS  WORK  WE 
BELIEVE  THAT  CAUTION  SHOULD  BE  EXERCISED  WHEN  USING 
CORPUSCULAR  CARRIERS  IN  TARGETED  DRUG  DELIVERY  /NE  HAS  TO 
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2ESULTS OF AN -44 TEST OF MURINE MACROPHAGE CELLS AFTER INJECTION OF THE 
ANTIGEN AND THE ANTIGEN¯#' CONJUGATE
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